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Amendments to the Claims: 
This listing of claims replaces all prior versioxis and listings of claims in the applicicHon: 

Listing of Claims : * . 

1-36. (canceled) 

57. (previously presented): A la^-based method of vaporizing and removing a target 
link structure on a semiconductor wafer comprising the steps of: 

providing a target link structure supported on a silicon substrate, the substr?.te being part 
of a semiconductor memory device; 

producing a laser beam having a pulse width less than about 8 nanoseconds, an opoating 
rqpetition rate of 10 jkilohertz or higher, and a wavelength less than l,2microns; 

generating computer-controlled timing signals synchronized with position cif the laser 
beam relative to the target link stmcture; 

controUably switching an optical switch based on the timing signals so as to transmit an 
ou^ut pulse of the laser beam to the target link structure on demand, the output ptt.Sje rate being 
controlled by controlling the optical switch; 

focusing the output pulse onto the target link structure into a spot diameter; 

whereby the spot size and depth of focus is improved relative to a longer w^avelength 
greater than LZmicrons, and the output pulse width limits damage to the substrate. 

58. (previously presented): The method of claim 57 further comprising the step of 
mounting the device on a movable .stage. 

59. (previously presented): The method of claim 58 wherein the movable slage is a step 
and repeat stage. 
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60. (previously presented); The method of claim 57 iprfierein the target link structure 
comprises metal. 

61 . (previously presented): The method of claim 57 wherein a maximum processing rate 
exceeding 10,000 target link stracturca per second is achievable with a repetition ntte of greater 
thanlOKHz. 

62. (currently amended): The method of claim 57 wherein the step of generating 
computerrcontrolled timing signals includes correlating the timing signals with the position of 
the laser beam and the target link structure during relative motion between the lasecr beam and the 
target link structure;^ 

63. (previously presented): The method of claim 62 further comprising positioning the 
beam with a galvanometer, and synchronizing the tuniiig signals with the galvanometer 
positions. 

64. (previously presented): The method of claim 57 Wherein the optical switch is . . 
disposed in an optical path and is positioned beyond the laser cavity and external Ui the laser 
cavity; 

65. (previously presented): The. method of claim 57 wherein the output pul&e width is less 
than 5. nanoseconds. 

66. (previously presented): The method of claim 57 wherein the correlatinii step further 
comprises proyiding.accuracy .of better than .3 microns between the laser beam and the target 
link structure. 
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67. (previously presented): The method of claim 57 wherein the step of coiilrollably 
switching the optical switch further comprises controlling an acousto-optic modultitor to prevent 
an ou^ut beam &am reaching a target link structure except '^en desired, and conti'oUing an 
acoustCHOptic optic modulator to set the output power to a desired level. 

68. (previously presented): A laser-based method of vaporizing and removii:ig a target link 
structure on a semiconductor wafer comprising the steps of: 

providing a target link structure siqsported on a silicon substrate. Hoc substrEite being part 
of a semiconductor memoiy device . 

- producing a laser b^m baving a pulse width less than about 8 nanoseconds^ an operating 
repetition rate of 5 kHz or higher, at a first laser wavelength; 

generating computer-controlled timing signals synchronized with position of the laser 
beam relative to the target link structure; ' . 

shifting the first laser wavelength to a second laser wavelength, the second wavelength 
being less than 1.2microns; 

controUably switching an optical switch based tin. the timing signals so as to transmit an 
output pulse of the laser beam to the target link structure on demand, the output pulse rate and 
pulse spacing being controlled by the controlhng the optical switch; 

focusing the laser output pulse onto the taiiget link structure into a spot diameter, the 
output pulse having a wavelength less than 1 ^microns and a pulse width less than about 8 
nanoseconds; 

whereby the spot size and .d^th of fbcus is inqsroved relative- to a longer wavelength 
greater tisan 1 .2mlczons3 and the output pulse width limits damage to the substrate. 

69: (previously presented): The method of claim 68 further comprising the step of 
mounting the device on a movable stage. 
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(jpreviously presented): Thi^ method of claim 69 wherein the movable stage is a step 
stage. 

71. (previously presented): The method of claim 68 wherein the target link structure 
comprises metal. ■ 

72. (previously presented): The method of claim 68 wherein a maximum piticessmg rate 
exceeding 10,000 target link structures pa- second is achievable with a repetition nste of greater 
than 10 KHz 

73. (currently amended): The method of claim 68 wherein the step of generating 
computer-controlled timing signals includes correlating the timing signals with the position of 
the Ia«er beam and the taiB«t link structure during relative motion between the laser beam and the 
target link structur^^ 

74. (previously presented): The method of claim 68 wherein the optical swiich is 
disposed m an optical path between a wafer and a laser, and is positioned beyond f 3ie laser cavity ' 
and external to the laser cavity. 

75. (previously presented): The method of claim 68 wherein one of the firsi and second 
wavelengths is beyond the absorption edge of the silicon substrate and one of the first and second 
wavelengths is not beyond the absoiption edge of the substrate. ' 

76. (previously presented): The method of claim 75 wherein flie waveiengOi less than the 
absoiption edge is less than about 1.12 microns. 

77. (previously presented): The method of claim 76 wherein the wavelength less than the 
absoiption edge is about 1.047 microns. 



70. 

and repeat 
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78. (previously presented): The method of claim 76 wherein the wavelengt h less than the 
absorption edge is about 1 .064 micions. 

79. (previously presented): The me^od of claim 7 1 wherein both the first e.«d second 
wavelengliks are less tHan 1 .2 microns. 

80. (previously presented): The method of claim 7 1 further comprising positioning the 
beam with a galvanometer, and synchronizing the timing signals with the gialvanoxaeter 

- positioiis;. 

81. (previously presented): The method of claim 71 wherein the output pulfse width is less 
than 5 nanoseconds^ 

82. (previously presented): The method of claim 71 wherein the correlating step forther 
comprises providing accunu^ of better than .3 microns between the lader beam and the target 
link structure. 

83. (previously presented): The method of claim 71 wH^dn the step of controllably 
switching the optical switch further comprises controlling an acousto-optic modtilator to prevent 
an output beam fiom reaching a target hnk structure except when desired, and controlling an 
acousto-optic optic modulator to set the output power to a desired level. 

84. (previously presented): A method of vaporizing and removing a target link structure 
on a silicon substrate, comprising the steps of: 

providing a controlled, switched laser system comprising a diode-pumped, ^olid-state 
las^ assembly and a controllable switch for controlling the on/off state and power level of the 
laser assembly; 
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producing a laser beam output having an output pulse width less than about ti 
nanoseconds at an operating repetition rate of about S kilohertz or higher, and a wa^j'elengtfa 
shorter than 1 .2 nsicxons; and 

directing the laser beam output at the target link structure on the sHicjon subcitrate to 
vaporizeand remove the target link structure; 

whereby heating of the silicon substzate and tience damage to the silicon sultstiate is 
limited due to the output pulse width being less than about 8 nanoseconds^ 

85. deviously presented): A laser system for vaporizing and removing a tairget link ' 
structure on a semiconductor wafer, comprising: 

a laser assembly configured to produce a laser beam having a pulse width lesis than about 
8 nanoseconds, an operating repetition rate of 10 kilohertz or higher, and a wavelength of less 
than L2 micrans; 

a computer programmed to control timing signals synchronized with position of the laser 
beam relative to a target link structure supported on a silicon substrate, the substratii being part of 
a semiconductor memory device; and 

an optical iswitch that is controllably switchable based on the timing signals so as to 
transmit an output pulse of the laser beam to the target link stmcture on demand, th*5 output pulse 
rate being controllable by controlling tiie optical switch, the laser, assembly being, con^gured to 
focus the output pulse onto the target link structure into a spot diameter; 

whereby the spot size and depth of focus is irnproVed relative to a longer wa.Yel©ttgth 
greater than 1 .2micron5, and the output pulse width limits damage to the substrate. 

86. (previously presented): A laser system for v^orizing and removing a ta::get link 
stmcture on a semiconductor wafer, comprising; 

a laser assembly configured to produce a laser beam having a pulse width leiis than about 
8 nanoseconds, an opiating repetition rate of 10 kilohertz or higher, and a first wavielength, and 
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configured to shift the first laser wavelength to a second laser wavelength, the second 
wavelength being less than 1.2microns; 

a computer |>rogranmied to control tinoing signals synchronized with position of the laser 
beam relative to a target link structure supported on a silicon substrate, the substrate being part of 
a semiconductor memory device; and 

an optical switch that is contiollably switchable based on the timing signals saasto 
transmit an output pulse of the laser lieam to the target link structure on demand, flie output pulse 
rate being pontroUable by controlling the optical switch, the laser assembly being i;onf|gu]«d to 
focus the output pulse onto the target link structure into a spot diameter; 

whereby the spot size and depth of fbcus iainq>roved reliative to a longer wavelength . 
greater than 1 .2niicron5, and the output pulse width limits damage to the substrate. 

87. (previously presented): A controlled, switched laser system for v^orizliig and 
removing a target link structure on a silicon substrate, comprising: 

a diode-pumped, solid-state laser assembly; 

a controllable switch for controlling the on/off state and power level of the laser 
assembly; and 

a cotnputer programmed to control the laser assembly to cause the laser assiembly to 
produce a laser beam output having an output pulse wid& less thaii doout 8 naooscMSOnds at an 
operating repetition rate of 5 kilohertz or higher, and a wavelength shorter than 1.2 microns, the 
computer being programmed to cause the .laser beam output to be directed at the target link 
structure on the silicon substrate to vaporize and remove the target link structure; 

whereby heating of the silicon substrate and hence damage to the silicon su.bstrate is 
limited due to the output pulse wickh being less than about 8 nanoseconds. 

88. (new): A Idser-based method of vaporizing and removing a target link $.tructure on a 
sezhiconductor wafer comtprising the steps of: 
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providing a target link structure supported on a silicon substrate, &e substrate being part 
of a semiconductor memory device; 

producing a laser beam having a pulse width less than about 10 nanoseconds, an 
operating repetition rate of 5 kilohertz or higher, and a wavelength less than 1.2mi(jrons; 

generating computer-controlled timing signals synchronized with position of the laser 
beam relative to the target link structure; 

controllably switching an optical switch based on the timing signals so as ti) transmit an 
oulput puise of the laser beam to the target link structure on demand, the ou^ut puLse rate being 
controlled by controlling the optical switch; 

focusing the output pulse onto the target link structure into a spot diameteq 

whereby the spot size and depth of focus is improved relative to a longer wiuvelenglb 
greater than 1 .2micron8, and the output pulse width limits damage to the substrate. 

89. (new): The laser system of claim 88l wherein the laser beam has a pulse width less ..- 
than precisely 10 nanoseconds. 

90. (new): The laser system of claim 88 wherein the laser beam has an operating 
repetition rate of 1 0 kilohertz' or higher. 

91 . (new): A laser system for vaporizing and removing a target link structure on a 
semiconductor wafer^ comprising: 

a laser assembly configured to produce a laser beam having a pulse width 1-sss than about 
10 nanoseconds, an operating repetition rate of 5 kilohertz or higher, and a first wavelength, and 
configured to shift the- first laser wavelength to a second laser wavelength, the seccead 
wavelength being less than 1 .2microns; 

a computer programmed to control timing signals synchronized with position of the laser 
beam relative to a target link structure supported on a silicon substrate, the substraiie being part of 
a semiconductor memory device; and 
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an optical switch that is controUably switchable based on the timing signal ei so as to 
transmit an output pulse of the laser beam to the target Uiik structure on demand, the output pulse 
rate being controllable by controUing the optical switch, the laser assembly being >xinfigured to 
- focus the output pulse onto the target link structure into a spot diameter; 

whereby titie spot size and depth of focus is improved relative to a longer w.^ivelength 
greats than 1 .2microns^ and the output pulse width limits damage to the substtate . 

92. (new): The method of claim 91 wherein the laser beam has a pulse width less than 
precisely 10 nanoseconds. 

93. (new): The method of claim 91 wherein the las» beam has an operating repetition 
rate of 10 kilohertz or higher. 

94. (new) : A method of vaporizing and removing a target link structure on a silicon 
substrate, comprising the steps of: 

providing a computer controllefi ,diode-pumped, q-switched, solid-state las-er assembly; 
producing a laser beam output having an output pulse width less than about 10 
. nanoseconds at an operating repetition rate of about 5 kilohertz or higher, and a wavelength . 
shorter than 1 .2 microns; and 

focusing the output pulse onto the target link structure into a spot diameter 

95. (new); The method of claim 94 wherein the Isser beam has apiilse widh less than 
precisely 10 nanoseconds. 

96. (new): The method of claim 94 wherein the laser beam has an operatinv; repetition 
rate of 10 kilohertz or higher. 

97. (new): The method of claim 94 wher^ the laser wavelength is about 1.047 microns. 



PAGE 13^8 • RCVD AT 12f15/2003 2:01:56 PM [Eastern Standard TImeJ * SVR:0SPT0-EFXRF-2ra • DMIS:74M000 • CSBJ: • DURATION (minHSS):07-i 



12/15/2003 15:06 FAX 



Applicant : Dodald V. Smart 

ScsrialNo. : 10/036,431 . 

Filed : January 7» 2002 

Page r 11 of 13 



ly's Docket No.; 06457-007003 



98. (new): The method of claim 94 wherein Ihe laser wavelength is about 1,064 microns. 

99. (ncw):The method of claim 94 wherein the link is a thin link less than one micron in 
width , and whereby the spot size and depth of focus is improved relative to a loni;t»- wavelength 
greater than 1 .2 microns^ and flie output pulse width limits damage to the silicon s tibstrate. 

. 100. (new): The method of claim 99 wherein the link is a polysilicon link. 

101 . (new): The method of claim 99 wherein Ihe link is a metal linlc 

102. (new):The me&od of claim 94 wherein the solid state laser systan jEujither comprises 
an optical switch positioned beyond the laser cavity and external to the laser cavitrr^ and wherein 
the method jEurther comprises controllably switching the optical switch based on Djmputer 
controlled timing signals so as to transmit an output pulse of the laser beam to the t-argct link 
structure on demand, the output pulse rate and pulse spacing being controlled by the controlling 
the optical switch. ' 

103. (new):The method of claim 94 wherein the output pulse width is less fhari about 5 
nanoseconds. 

104. (new):The method of claim 94 wherein the output pulse widtii is less than about 8 
nanoseconds. 

1 05. (new): A laser system for vs^orizing and removing a target link structure on a 
silicon substrate, comprising: 

a diode-pumped, q-switched, solid-state laser assembly; 
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a computer programmed to control the laser assembly to cause the laser assembly to 
produce a laser beam output having an output pulse width less than about 1 0 nano&econds at ah 
operating repetition rate of about 5 kilohertz or higher, and a wavelength shorter tbim 1.2 
microzus; 

the laser assembly being configuied to focus the output pulse onto the taxg€!t link' 
structure into a spot diameter. 

1 06. (new): The system of claim 1 05 wherein the laser beam oulprut has an output pulse 
width less than precisely 10 nanoseconds. 

1 07. (new): The system of claim 105 wherein the laser beam output has an operating 
repetition rate of 10 kilohertz or higher. 
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